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DEAA,a and Pourandokht Khodabakhsh, DMU, AVT, MSc,a London, United Kingdom; and Rochester,
Minn
Objective: Coursing the posterior thigh as a tributary or trunk projection of the small saphenous vein (SSV), the
Giacomini vein’s clinical significance in chronic venous disease (CVD) remains undetermined. This cross-sectional
controlled study examined the prevalence, anatomy, competency status, and clinical significance of the Giacomini vein
across the clinical spectrum of CVD in relation to the SSV termination.
Methods: One hundred eighty-nine consecutive subjects (301 limbs) with suspected CVD (109 men, 80 women; age,
18-87 years [median, 61 years]) underwent examination, clinical class (CEAP) stratification, and duplex ultrasound
determination of the sites and extent of reflux >0.5 sec) and Giacomini vein’s anatomy.
Results:A Giacomini vein was found in 70.4% of limbs (212 of 301; 95% confidence interval, 65%-75.6%). Extent, pattern,
and sites of reflux in all named superficial and deep veins were evenly distributed in limbs with and without a Giacomini
vein; perforator vein incompetence in thigh and calf was also balanced (all, P> .2). Giacomini vein had no effect (P> .2)
on SSV termination anatomy, displaying a similar prevalence in classes C0-6. In 212 limbs, either as a tributary or trunk
projection of the SSV, the Giacomini vein ascended subfascially (n  210) to the lower (8%; n  17), middle (47.6%; n
 101), or upper (44.3%; n 94) thigh, and terminated at the deep system (45.3%; n 96) and/or perforated the fascia
(64.2%; n  136), to join the superficial system. Giacomini vein morphology was not affected by the SSV termination
anatomy and CEAP clinical class. Incompetence was detected less often (P < .001) in the Giacomini vein (4.7%; n  10
of 212) than in the saphenous trunks cumulatively (53.3%; n  113 of 212). Yet the odds ratio of Giacomini
incompetence was 11.94 (7 of 33 over 3 of 169) in the presence of SSV reflux, and 11.67 (6 of 23 over 4 of 179) when
both the great saphenous vein (proximal, proximal plus distal) and SSV were incompetent.
Conclusion: Found in more than two thirds of limbs, the Giacomini vein has a complex anatomy that is linked vastly to
the deep or superficial veins of the posteromedial thigh, but is unaffected by the anatomy of SSV termination and CEAP
clinical class. Its presence proved insignificant to the extent, pattern, sites, and clinical severity of venous incompetence,
yet the Giacomini vein was far less often susceptible to reflux than the saphenous trunks were. Routine Giacomini vein
investigation is not justified in view of these findings. Investigation could be considered selectively in limbs with SSV
incompetence, with or without great saphenous vein incompetence, supported by the high odds of concomitant
Giacomini vein reflux. (J Vasc Surg 2004;40:1174-83.)Variations in the small saphenous vein (SSV) termina-
tion have been investigated in postmortem specimens,1,2 at
operative dissection,3,4 with venography5,6 and varicogra-
phy,7 and more recently with duplex ultrasound scan-
ning.8-11 The SSV usually terminates at the diamond-
shaped popliteal space, joining the popliteal vein directly or
via the gastrocnemius vein in 50% to 80% of
limbs,2,3,5,6,8,10,12 or it may terminate above the popliteal
fossa in 15% to 47%2,3,5,6,9,10,12; low termination has also
been reported in 0% to 10% of limbs,1,2,9,12-14 with the
SSV converging to the gastrocnemius or great saphenous
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1174vein (GSV) in the posterior proximal calf.7,12 Knowledge
of the level of SSV termination is crucial clinically, be-
cause it enables its definitive ablation in patients under-
going surgery for SSV incompetence, thus ensuring a
favorable clinical outcome in the long
term.3,5,6,8,11,14-22
Irrespective of the SSV termination, a large SSV tribu-
tary or the SSV itself may project into the posterior thigh,
coursing well above the apex of the popliteal space. Desig-
nated the Giacomini vein,6,8-11,22-28 after the investigator
who first described it in 1873,1 its prevalence is grossly
understated among clinicians, and although its anatomic
distribution has been described,1,2,15,19,27-30 its clinical
value continues to be mostly undetermined. This cross-
sectional controlled study examined the prevalence, anat-
omy, competency status, and clinical significance of the
Giacomini vein in normal limbs (control group) and in
limbs with different grades of chronic venous disease (CVD),
stratified according to the CEAP classification.31 These fea-
tures of the Giacomini vein are correlated with the anatomic
above
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available literature1-3,5,6,8-15,18,20-30,32-35 (Table I).
MATERIALS AND METHODS
Included in the study were 301 limbs (147 right, 154
left) in 189 subjects (112 bilateral, 77 unilateral), 109 men
and 80 women, ages 18 to 87 years (median, 61 years).
They were referred consecutively to our laboratory by
general practitioners, surgeons, and physicians in northwest
London for investigation of suspected CVD. Examination
entailed history, clinical examination, and meticulous du-
plex scanning of lower limb veins. Limbs were stratified
clinically according to CEAP.31 In 55 limbs previous sur-
Table I. Literature overview tabulated according to mean
prevalence of Giacomini vein and its proportion reported t
Author Year
No. of
limbs Investigati
Giacomini1 1873 51 Postmortem
Kosinski2 1926 124 Postmortem
Dodd13 1955 — Surgical dissect
Haeger14 1962 35 Surgical dissect
Mullarky32 1963 35 Dissection
Moosman et al3 1964 200 Postmortem
Dodd12 1965 444 Surgical dissect
May et al33 1965 1000 Venography
Mercier et al15 1967 20 Postmortem
Stolic29 1968 25 Postmortem
Cibor and Cencora30 1968 200 Postmortem
von Nissl et al23 1978 — Venography
Thomson34 1979 20 Postmortem
Hoare et al18 1984 33 Duplex scannin
venography
Corcos et al20 1987 1000 Venography
Thomas et al5 1988 145 Venography
Surgue et al21 1988 23 Duplex scannin
venography
Vasdekis et al6 1989 64 Venography 
scanning
Engel et al8 1991 62 Duplex scannin
surgical disse
Somjen et al22 1991 123 Duplex scannin
Engel et al9 1994 104 Color duplex sc
Labropoulos et al10 1994 255 Color duplex sc
Zierau et al24 1996 5132 Venography
Farrah J et al25 1998 638 Color duplex sc
Labropoulos et al11 2000 226 Color duplex sc
Cross et al35 2000 52  63 Postmortem 
venography
Georgiev et al26 2001 51 Giacomini‘s
observations*
Caggiati27 2001 30  270 Postmortem 
scanning
Georgiev et al28 2003 1226 Giacomini‘s
observations*
duplex scann
Delis et al (current study) 2004 301 Color duplex sc
SSV, Small saphenous vein.
SSV termination is stratified as normal (SPJ), low (below-knee), and high (
*Original data of Giacomini1gery entailed a high tie in 19 limbs, a high tie and GSVstripping to the knee in 32 limbs, and a saphenopopliteal
junction tie without transection of the SSV trunk in 4
limbs. Excluded were limbs with previous trauma and
surgery that interrupted the saphenous veins and evidently
or potentially interfered with the anatomy of the saphe-
nopopliteal junction and the Giacomini vein; and limbs
with arterial disease (absent peripheral pulses or resting
ankle-brachial index 1.0) or lymphatic disease, and re-
cently sustained or recurrent (12 months) deep vein
thrombosis. In subjects with limbs that met the above
criteria, both sides were included in the study, even if signs
or symptoms of CVD were absent (C0). Limbs classified as
C0 were used to control our findings in limbs with CVD
nvestigation, anatomic type of SSV termination,
ve abnormal reflux
Low SSV
termination
(%)
Sapheno-
popliteal
junction
(%)
High SSV
termination
(%)
Giacomini
(%)
Reflux
(%)
3.9 74.5 21.6 86.3 —
9.7 57.3 33 82.2 —
10 60 30 —
2.86 97.13 — 31.4 —
0 74.3 25.7 37.1 —
8 74 25.5 56 —
4 80.8 15.2 15.2 —
1.5 85 13.5 — —
0 75 85 85 —
NA NA NA 95 —
10 59.5% 30.5 30.5 —
— — — — —
5 95 — 5 —
6 64 12 — —
23 51 33 — —
0 84 16 — —
0 91.3 8.7 — —
x 1.6 78.1 20.3 9.4 7.8
6.6 78 15.4 15.4 —
— 91.9 8.1 8.1 5.7
g 1 52.4 46.6 63.2
g 1.2 57.8% 25.3 26.6 19.1
— — — 2.5 —
g — 95.7 2.3 2 —
g 7 69 24 32 2.2
— — — — —
3.9* 74.5* 21.6* 86.3* —
x 1 61 38 65 —
3.9* 74.5* 21.6* 86.3* 6.2
g 0 78.4 21.6 70.4 3.3
popliteal fossa).s of i
o ha
on
ion
ion
ion
g 
g 
duple
g 
ction
g
annin
annin
annin
annin
duple

ing
annin(C1-3, C4-6). Nomenclature of the main deep veins and
tistic
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statement.36 A retrospective data analysis and presentation
were approved by the local ethics committee. Study data
were based on a standardized examination protocol, which
included detailed investigation and reporting of the ana-
tomic and hemodynamic features of the Giacomini vein. In
the absence of consolidated knowledge of the clinical and
hemodynamic significance of the Giacomini vein at the
time the data were accumulated, the department policy
aimed to ensure careful assessment and comprehensive
reporting to the clinicians.
Examination protocol. The duplex scanning proto-
col for CVD investigation has been described.37,38 Duplex
scanning of proximal veins was performed with the patient
standing on a low stool, facing the examiner. Body weight
was placed on the contralateral limb, which enabled the
examined side to assume a relaxed, slightly flexed, exter-
nally rotated (30 degrees) position. The popliteal fossa and
calf venous systems were investigated with the patient
sitting comfortably on a high examination couch, facing
the examiner, and the scanned leg resting on a low soft
stool with the knee semi-flexed. Attention was paid to the
anatomic pattern of the SSV, particularly its termination,
determined with the patient sitting forward to facilitate
exposure of the posterior thigh, as proximally as necessary.
A standardized real-time B-mode zoom facility enabled
1. Schematic representation of thigh extension (Giacom
saphenopopliteal junction (A) and in limbs with a high or
Epitomized are the single or multiple endings (see Table
represents cumulative occurrence in limbs with (A) a
saphenous vein, 33% [78 of 236]; posterior thighmuscle
vein, 100% [236 of 236]) and (B) with a high or a very h
42% [27 of 65]; profunda femoral vein, 11% [7 of 65]; po
[9 of 65]). Differences in cumulative proportions not staoptimal anatomic delineation of the SSV and the Giacominivein. The Giacomini vein course was evaluated in relation
to the deep fascia. Fascial perforation by the Giacomini vein
was recorded in centimeters from the popliteal skin crease
and in relation to thigh length (from skin crease of groin to
that of knee) measured in the medial thigh aspect.
Reflux duration in all veins, including perforator veins,
was determined with real-time gated Doppler ultrasound
superimposed on real-time B-mode imaging. Velocity
waveforms with suboptimal tracings or noise were dis-
carded; a 60-degree insonation angle with the longitudinal
axis of investigated vessels was maintained. Doppler signals
and B-mode variables (gain, smoothing, edge enhance-
ment, rejection, post-processing curves) were optimized
and carefully maintained in the study. Venous reflux ex-
ceeding 0.5 seconds was considered abnormal.39 Reflux
times were determined immediately after sudden release of
manual limb compression applied distal to the investigated
venous structures.
Definitions. The SSV termination was classified as (1)
low if its junction with the deep system (axial calf, gastroc-
nemial or popliteal veins) was more than 2 cm below the
popliteal skin crease; (2) typical saphenopopliteal junction
if the SSV junction with the deep system occurred 2 cm or
less below the popliteal skin crease and up to 7 cm above
it5,6,13,14,20,21,35,40; (3) high if the SSV junction with the
deep system occurred at more than 7 cm up to 12 cm above
in) of small saphenous vein (SSV) in limbs with a typical
y high SSV termination (B). SeeMethods for definitions.
of Giacomini vein. Percentage attached to named veins
al saphenopopliteal junction alone (236 of 301; great
17% [40 of 236]; femoral vein, 8% [19 of 236]; popliteal
SV termination alone (65 of 301; great saphenous vein,
r thigh muscle veins, 27% [18 of 65]; femoral vein, 14%
ally significant. Giac V; Giacomini vein.ini ve
a ver
III)
typic
veins,
igh S
steriothe popliteal skin crease; and (4) very high if the SSV course
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in the absence of terminations (1) through (3). An SSV
projection or tributary ascending in the thigh above 12 cm
from the popliteal skin crease was designated Giacomini
vein, irrespective of the SSV termination (Fig A,B).
Statistical analysis. Comparison of proportions was
performed with contingency tables and the 2 test. P .05
(2-tailed) was considered statistically significant. Reporting
of prevalence is supported by 95% confidence intervals
(CIs). The odds ratio of Giacomini vein incompetence in
limbs with different features of venous reflux was calcu-
lated.
RESULTS
A Giacomini vein was found in 212 of 301 limbs
Table II. Distribution of abnormal venous reflux in limbs
proximal and distal segments of limb, the 3 venous system
perforator veins
No. of limbs
Giacomini
212
Reflux (0.5 s) n
Proximal 7
Distal 21
Proximal  distal 106
Superficial 27
Superficial  perforator 44
Superficial  deep 9
All systems 55
Saphenofemoral junction 54
GSV, above  below knee 70
GSV, above knee 14
GSV, below knee 16
SSV 40
Saphenofemoral junction 20
SSV  saphenofemoral junction 20
Anterolateral tributary 20
GSV tributary in thigh 77
GSV tributary in calf 95
Common femoral vein 10
Femoral vein 28
Popliteal vein 40
Posterior tibial vein 25
Peroneal vein 11
Incompetent perforator veins (per limb)
Calf
0 122
1 43
2 23
3 16
4 8
Thigh
0 186
1 24
2 2
GSV, Great saphenous vein; SSV, small saphenous vein.(70.4%; 95%CI, 65-75.6). The proportion of limbs with aGiacomini vein was similar across the CEAP clinical spec-
trum in this study: C0, 69.6% (71 of 102 limbs); C1, 73.1%
(19 of 26 limbs); C2, 70% (56 of 80 limbs); C3, 66.7% (22
of 33 limbs); C4, 70.8% (17 of 24 limbs); C5, 73.6% (14 of
19 limbs); C6, 76.4% (13 of 17 limbs; P .2, 
2 test). The
proportion of limbs with a Giacomini vein was also similar
in subjects with bilateral (159 of 224 limbs; 71%) and
unilateral (51 of 77 limbs; 66.2%) lower limb duplex inves-
tigation (P  .2, 2 test).
Limbs with a Giacomini vein demonstrated no differ-
ence in the distribution and complexity of reflux compared
with limbs without a Giacomini vein (P .2, 2 test). This
applied to the GSV and SSV, and their tributaries; the
named axial deep veins; and the perforator veins in the calf
and thigh (P  .2, 2 test; Table II). The proportion of
and without a Giacomini (intersaphenous) vein in the
GSV and SSV and their tributaries, and the deep and
No Giacomini vein
89
n % 2 test P
3 5 5.6 0.878 .2
9 10 11.2 0.120 .2
42 47.2 0.198 .2
7 14 15.7 0.478 .2
8 21 23.6 0.299 .2
2 4 4.5 0.009 .2
9 18 20.2 1.116 .2
5 17 19 1.411 .2
21 23.6 2.639 .1
6 5 5.6 0.103 .2
5 9 10.1 0.542 .2
9 19 21.3 0.245 .2
4 11 12.4 0.581 .2
4 11 12.4 0.581 .2
4 11 12.4 0.58 .2
3 36 17 0.456 .2
8 43 48.3 0.310 .2
7 4 4.5 0.147 .2
2 8 9 1.060 .2
9 13 14.6 0.785 .2
8 6 6.7 1.731 .1
2 5 5.6 0.23 .2
6 56 62.9 0.749 .2
3 11 12.4 2.673 .1
8 11 12.4 0.143 .2
5 7 7.9 0.009 .2
8 4 4.5 0.085 .2
7 79 88.8 0.063 .2
3 10 11.2 0.000 .2
0 0 0.02 .2with
s, the
vein
%
3.
9.
50
12.
20.
4.
25.
25.
33
6.
7.
18.
9.
9.
9.
36.
44.
4.
13.
18.
11.
5.
57.
20.
10.
7.
3.
87.
11.
1limbs featuring a Giacomini vein was identical (P  .2, 2
signifi
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7 cm; 153 of 236 limbs, 64.8%) and limbs with a high
SSV termination (7-12 cm; 11 of 17 limbs, 64.7%; Table
Table IV. Distance of saphenopopliteal junction from pop
junction (236 of 301), stratified according to presence or a
Limbs with no Giacomini vein
Distance (cm)n %
1 1.2 7
1 1.2 6.5
1 1.2 6
0 0 5
5 6.02 4
1 1.2 3.5
3 3.61 3
3 3.61 2.5
17 20.48 2
12 14.46 1.5
17 20.48 1
19 22.89 0
1 1.2 1
0 0 1.5
2 2.41 2
83 100 Total
Differences in proportion between the 2 groups for the above distances not
Table III. Anatomy of Giacomini vein termination in 212
termination*
Saphenpopliteal junctio
(N  236)
n % 95%
No. of limbs with Giacomini vein 153 65 58.7-7
Single Giacomini termination
GSV 60 25.4 19.8-3
Posterior thigh muscle veins 29 12.3 8.1-1
Femoral vein 12 5.1 2.3-7
Profunda femoral vein 3 1.27 0-2
Other† 29 12.3 8.1-1
Total 133 56.4 50-6
Double Giacomini termination
GSV  superficial femoral vein 6 2.54 0.5-4
GSV  posterior thigh muscle V 10 4.24 1.7-6
GSV  profunda femoral vein 2 0.85 0-2
PFV  posterior thigh muscle V 1 0.4 0-1
Femoral vein  other† 1 0.4 0-1
Total 20 8.47 4.9-1
Triple Giacomini termination
GSV  profunda femoral vein 
posterior thigh muscle V
Total
SSV, Small saphenous vein; GSV, great saphenous vein; CI, confidence inte
Proportion of limbs with single, double, or triple Giacomini vein terminatio
of SSV termination (P  .2, 2 test).
*See Methods.
†Giacomini vein at or below duplex threshold at following levels of thigh: up
middle third, 23; lower third, 2.III). An SSV terminating very high (12 cm) was consid-ered by definition to be a Giacomini vein (see the Methods
section). The exact saphenopopliteal junction level at the
popliteal fossa was unaffected by the presence of a Giaco-
l skin crease in all study limbs with saphenopopliteal
ce of Giacomini vein
Limbs with Giacomini vein
n %
3 1.96
0 0
3 1.96
4 2.61
8 5.22
4 2.61
12 7.84
3 1.96
40 26.14
17 11.11
33 21.57
25 16.33 Popliteal skin crease
0 0
1 0.66
0 0
153 100
cant (P  .2, 2 test).
s (C0-6) of 301 examined in relation to SSV
High SSV termination
(N  17)
Very high SSV termination
(N  48)
n % 95% CI n % 95% CI
11 64.7 39.4-90.0 48 100
4 23.5 1-46 16 33.3 19.5-47.2
3 17.6 0-37.9 11 22.9 10.6-35.3
1 5.9 0-18.4 4 8.3 0.2-16.4
1 5.9 0-18.4 4 8.3 0.2-16.4
2 11.8 0-28.8 5 10.4 1.45-19.4
11 64.7 39.4-90.0 40 83.3 72.4-94.3
4 8.3 0.2-16.4
2 4.2 0-10.0
1 2.1 0-6.3
7 14.6 4.2-24.9
1 2.1 0-6.3
1 2.1 0-6.3
, vein.
the specific veins at which Giacomini vein ended were similar in the 3 types
ird, 12 terminations included gluteal, muscular, vulvar, and perisciatic veins;litea
bsenlimb
n
CI
1
1
6.5
.9
.7
6.5
2.7
.6
.8
.25
.25
2
rval; V
n, and
per thmini vein (P  .2, 2 test; Table IV).
iffer w
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followed a subfascial course in the distal thigh, terminating
at the deep system (45.3%, n 96) and/or perforating the
posteromedial fascia of the thigh (fascia lata) to join the
GSV (49.5%, n 105). In 25 limbs (11.8%) of the 212 the
Giacomini vein terminated at both the GSV and the deep
system. In total, a single termination was demonstrated in
184/212 limbs (86.8%) with a Giacomini vein, a dual
termination in 27/212 limbs (12.7%), and a triple termi-
nation in 1/212 limb (0.5%); overall, the number of Gia-
comini terminations and the vein at which the Giacomini
vein terminated were not influenced by the type of SSV
termination (normal, high, very high; P .2 2 test; Table
III). Most often the Giacomini vein terminated at the GSV
(105 limbs of 212, 49.5%), followed by the posterior thigh
muscle veins (58 limbs of 212, 27.4%). The Giacomini vein
terminated far more often in the middle third (101 limbs of
212, 47.6%) and upper third (94 limbs of 212, 44.3%) of
the thigh than in the lower third (17 limbs of 212, 8%;
Table V). This propensity was not affected by the anatomic
termination of the SSV (normal, high, very high; P .2, 2
test), and was similar (P  .2, 2 test) in the control limbs
(C0) and limbs with CVD (C1-3, C4-6; Tables V and VI).
The prevalence and clinical severity of limbs with prox-
imal (or full length) GSV trunk incompetence and a normal
SFJ were similar (P  .1) in the presence of a Giacomini
vein joining the GSV and in its absence.
In 136 of 212 limbs (64.15%) the Giacomini vein or its
tributaries perforated the posteromedial deep thigh fascia
(lata). Such perforations, 152 in total, occurred more often
at the middle third (89 of 152, 58.6%) and upper third (36
of 152, 23.7%) of the thigh than at the lower third (27 of
Table V. Level of Giacomini vein termination (A), numbe
Giacomini vein or its tributaries and number of perforation
thigh from saphenofemoral junction (C), in relation to typ
[7 cm to 12 cm], very high [12 cm]) in 212 of 301 lim
SSV
termination
Giacomini vein termination in
thigh (A)
Perforation of d
vein an
No. of
limbs Lower Middle Upper
No. of
limbs
No. o
perforat
Typical SPJ 153 14 69 70 102 112
% in group 100 9.2 45.1 45.7 100 109.8
High 11 1 6 4 8 12
% in group 100 9.1 54.5 36.4 100 150
Very high 48 2 26 20 23 28
% in group 100 4.2 54.2 41.7 100 121.7
Total 212 17 101 94 136 152
% in group 100 8 47.6 44.3 100 118.8
% in study 70.4 5.6 33.6 31.2 45.2 50.5
95% CI (%) 65-76 3-83 28-39 26-37 40-51 45-56
GSV, Great saphenous vein; SSV, small saphenous vein; SPJ, saphenopoplite
Distribution of findings (A-C) in lower, middle, and upper thigh did not d152, 17.7%). This sequence was not affected by the ana-tomic type of SSV termination (P  .2, 2 test; Table V).
Also, the proportion of limbs that featured fascial perfora-
tions of the posteromedial deep thigh by the Giacomini
vein did not change significantly across the CEAP clinical
classes (P  .1, 2 test). However, the number of these
perforations increased from 40 in 71 limbs (56.3%) with C0
class to 42 in 44 limbs (96%) with C4-6 disease (P .05, 
2
test) among limbs with a Giacomini vein. Also, the propor-
tion of perforations occurring at the middle third of the
thigh increased from C0 through C4-6 (P  .01,
2 test).
Giacomini vein reflux was found in 10 of 212 limbs
(4.7%), graded as C2 in 5 limbs and C3-6 in the remaining 5
limbs. Overall, GSV reflux was documented in 8/10 of
these limbs, and SSV reflux in 7/10 limbs; reflux was
present in both the GSV and SSV in 6 of the 10 limbs.
Among limbs with a Giacomini vein, valvular incompetence
in its lumen was found in 9.5% of limbs (8 of 84) with SSV
incompetence, in 17.5% limbs (7 of 40) with GSV incom-
petence (proximal or proximal  distal), and in 20.7% of
limbs (6 of 29) with combined GSV (proximal or proximal
 distal) and SSV incompetence. We calculated that the
odds ratio of the Giacomini vein being incompetent was
11.94 (7 of 33 over 3 of 169) in the presence of SSV
incompetence, 6.6 (8 of 76 over 2 of 126) when the GSV
(proximal or proximal  distal) was incompetent, and
11.67 (6 of 23/4 of 179) when both the GSV (proximal or
proximal  distal) and SSV were incompetent. Venous
incompetence of the saphenous trunks (GSV or SSV or
both; 53.3%, 113 of 212) was significantly more frequently
detected than was Giacomini vein incompetence (4.7%, 10
of 212; P  .001). Giacomini vein diameter ranged from
0.2 to 7.7 mm (median, 2.68; interquartile range, 1.83-
limbs with perforation of deep fascia in thigh by
), and distance of confluence of Giacomini and GSV in
SSV termination (typical saphenopopliteal junction, high
C0-6) [70.4%]
igh fascia by Giacomini
tributaries (B)
Giacomini vein confluence with GSV
(cm) from saphenofemoral junction (C)
Lower Middle Upper
No. of
limbs 0-5 5-10 10-15 15-20
20 65 27 78 20 26 15 17
19.6 63.7 26.5 100 25.6 33.3 19.2 21.8
2 7 3 4 1 1 1 1
25 87.5 37.5 100 25 25 25 25
5 17 6 23 6 8 5 4
21.7 73.9 26.1 100 25.7 34.8 21.7 17.4
27 89 36 105 27 35 21 22
19.9 65.4 26.5 100 25.7 33.3 20 21
8.9 29.6 11.9 34.9 9 11.6 7 7.3
6-12 24-35 8.3-
15.7
30-40 6-
12
8-15.3 4.1-9.9 4.4-10.3
ction; CI, confidence interval.
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The first description of a long venous conduit in the
posterior thigh arising from the top of the SSV is ascribed to
Giacomini.1 He identified this vessel in 86.3% (44 of 51) of
limbs he studied at postmortem with anatomic dissection.
More than 50 years later Giacomini’s report was backed by
Kosinski,2 who detected such SSV extension in 82.2% (102
of 124) of limbs in his postmortem limb series, corrobo-
rated further in the 1960s by Mercier15 and Stolic.29 Yet
recent studies have fueled controversy by reporting a prev-
alence of less than a third of limbs6,8,10-12,14,22,24,25,30,34
or by failing to disclose information.5,18,20,21
In this study the SSV trunk or its extension were found
to course up in the thigh in 70.4% of limbs (95% CI,
65%-75.6%] in subjects referred for investigation of CVD,
in keeping with the postmortem reports by Giacomini,1
Kosinski,2 Mercier,15 Stolic,29 and Cibor and Cencora,30
but distinctly higher than findings of recent duplex stud-
ies,8,10,11,22,25 except those by Engel et al9 and Caggiati.27
The disparity between the earlier dissection studies and the
more recent duplex ultrasound–based studies may be due
to underreporting in the latter studies, owing to resolution
limitations of duplex scanning and suboptimal identifica-
tion of the Giacomini vein by examiners.9 Because of the
complexity of the vascular anatomy in the popliteal fos-
sa12,27 and the subtlety of hemodynamic investigations, the
current study was based on a detailed and comprehensively
reported duplex examination, all data being obtained by a
vascular surgeon (K.T.D.) and a scientist (P.K.) in collab-
Table VI. Distribution of 301 limbs across the CEAP clin
Giacomini vein’s termination in thigh (B), the vein at whic
fascia by the Giacomini vein or its tributaries (D)
CEAP
class
SSV term
Total TypicalSPJ 
Limbs Giac v Limbs Giac v Li
C0 102 71 81 53
Group % 100 69.6 79.4 52
C1-3 139 97 108 69
Group % 100 69.8 77.7 49.6
C4-6 60 44 47 31
Group % 100 73.3 78.3 51.7
Overall 301 212 236 153 1
Study % 100 70.4 78.4 50.8
95% CI — 65-75 73-83 45-56 3
SSV, Small saphenous vein; SPJ, saphenopopliteal junction; Giac v,Giacomi
PTMV, posterior thigh muscular veins; Other, undetermined owing to smal
*Proportion of limbs with Giacomini vein was unaffected by CEAP clinical
†Giacomini termination did not change across CEAP (C0-6; P  .2, 2 test
‡Termination confluence of Giacomini vein was also similar proportionally
§Deep fascial perforations occurred predominantly in middle thigh across C
its tributaries occurring at middle third of thigh increased with clinical seve
Including 1 limb with saphenogastrocnemial junction at 3 cm.oration with the former.In keeping with previous reports,1,3,6,8,12,32 78.4%
(236 of 301) of our study limbs had a typical saphenopop-
liteal junction; 65% (153 of 236) featured a thigh SSV
extension, with 51% (78 of 153) terminating at the GSV. In
the remaining 21.6% (65 of 301) limbs the SSV ascended in
the thigh without a saphenopopliteal junction, terminating
more than 12 cm above the knee crease in 74% (48 of 65),
and below this level (7 cm to 12 cm) in the remaining
26% (17 of 65). The thigh SSV extension in 40% of these
limbs (26 of 65) joined the GSV. This intersaphenous
anastomotic vein may have been called Giacomini by cer-
tain investigators,24,26,28,36 yet so is named any SSV exten-
sion in the thigh in most studies.6,9,10,11,23,27 Thus a thigh
SSV extension more than 12 cm from the knee skin crease
was taken as a Giacomini vein in this study. Our data
revealed that the Giacomini vein is distributed evenly across
the CVD spectrum, with prevalence ranging from 66.7%
(22 of 33) to 76.5% (13 of 17) of limbs with C0-6 classes. Its
presence was also unrelated to the SSV termination, being
similar in limbs with a normal saphenopopliteal junction or
an SSV terminating above (7-12 cm) the popliteal fossa.
Similarly, its basic anatomic features were unaffected by
either the anatomy of the SSV termination or the CVD
severity; 92% (195 of 212) terminated evenly at the middle
and upper thirds of the thigh, and this proportion was
retained through clinical classes C0-6 and the different types
of SSV termination. The Giacomini vein terminated at the
GSV in half of the limbs (105 of 212) with such a vein,
followed by the posterior thigh muscle veins (27.4%, 58 of
lasses according to the anatomy of SSV (A), the level of
acomini vein ends (C), and the perforation of deep thigh
n (A)*
igh
Very
high
Giacomini vein termination
in thigh (B)†
Giac v Giac v Lower Middle Upper
3 15 6 34 31
2.9 14.7 8.5 47.9 43.7
3 25 10 46 41
2.2 18 10 47.4 42.3
5 8 1 21 22
8.3 13.3 2.3 47.7 50
11 48 17 101 94
3.7 15.9 5.6 33.6 31.2
1.5-6 11.5-20 3-8 28-39 26-36
; GSV, great saphenous vein; FV, femoral vein; PFV, profunda femoral vein;
of Giacomini vein.
n limbs with SPJ or high SSV termination (P  .2, 2 test).
classes C0-C6 (P  .2, 2 test).
pectrum, yet the proportion of fascial perforations by the Giacomini vein or
 .01, 2 test).ical c
h Gi
inatio
H
mbs
6
5.9
6
4.3
5
8.3
7
5.6
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l size
class i
).
across
EAP s212) and the femoral vein36 (13.2%, 28 of 212), and the
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trum and SSV terminations. Most Giacomini veins (87%,
184 of 212) had a single termination, a feature also evenly
distributed in limbs with different types of SSV ending.
The Giacomini vein followed a subfascial course in the
distal part of the thigh, and either its trunk and/or its
tributaries would perforate the posteromedial deep thigh
fascia in 64% (136 of 212) of limbs with such a vein, more
often in the middle third than either the upper or lower
thirds. This propensity was maintained across the CEAP
clinical spectrum and the different types of SSV termina-
tion, yet the number of such fascial perforations increased
with CVD severity, similar to the perforator veins.37,38 The
fascial perforations represent exit sites of the Giacomini
system to the extrafascial space.4,29,27,28 In light of its
multiple associations with the deep veins of the thigh, the
Giacomini vein could be classified as a vein with perforator
capability.1,29 Giacomini vein tributaries were detected in
24% (51 of 212 limbs), yet finer ones may have been
unaccounted for, just failing the duplex resolution.
Our data reveal that the likelihood of valvular incom-
petence and its distribution in the named superficial and
deep veins of the lower limb are unrelated to the Giacomini
vein. Similarly, the likelihood and number of incompetent
perforator veins were unaffected by the Giacomini vein.
It has been proposed that cephalad flow from the
Giacomini vein through its confluence with the GSV may
follow a retrograde course (reflux) into the trunk of an
incompetent GSV, acting as a principal hemodynamic
mechanism in the pathogenesis of varicose veins in limbs
Table VI. Continued.
Giacomini vein termination
confluence (C)‡
GSV FV PFV PTMV Other
31 12 5 19 13
43.7 16.9 7 26.8 18.3
47 13 6 26 19
48.5 13.4 6 26.8 19.6
27 3 2 13 5
61.4 6.8 4.5 29.5 11.4
105 28 13 58 37
34.9 9.3 4 19.3 12.3
29-40 6-12 2-7 15-23 8-16with such pattern. Our data analysis revealed no differencein either the prevalence or CEAP clinical severity of limbs
with GSV trunk incompetence but a normal SFJ in the
presence of a Giacomini vein joining the GSV and in its
absence. Although the occurrence of this mechanism is
feasible, our findings do not lend support to its clinical and
hemodynamic significance.
Compared with the 53.3% prevalence (113 limbs of
212 with Giacomini vein) of venous incompetence in the
SSV and GSV trunks (combined) reflux in the Giacomini
vein, detected in 4.7% (10 of 212), was far less common (P
 .001), revealing some resilience of the Giacomini vein to
valvular incompetence, in keeping with the findings of
Georgiev et al.28 This may be attributed to the subfascial
course of a substantial portion of its length, noted predom-
inantly in the distal half of the thigh. Compartmental
pressure elevation with muscular activation occurring dur-
ing walking and standing, by augmenting transmural pres-
sure, could exert a protective effect against gravitational
vein distention. In the 10 limbs with Giacomini vein reflux,
GSV or SSV incompetence was detected in 8 and 7 limbs,
respectively, and 6 limbs demonstrated reflux in both.
Perhaps because of the multifocal distribution of venous
disease41 or the energy load of refluxing blood exerting its
effects on both ends of the Giacomini vein, incompetence
in this vein is most often linked with truncal reflux in both
saphenous veins, in keeping with previous observations.28
In our sample the odds of Giacomini vein incompetence
was 11.94 (7 of 33 over 3 of 169) in the presence of SSV
reflux, and 11.67 (6 of 23 over 4 of 179) when both the
GSV (proximal, proximal distal) and SSV were incompe-
Perforation of deep fascia in thigh by
Giacomini vein (D)§
bs Perforations Lower Middle Upper
40 5 19 16
.9 56 7 27 23
70 18 38 14
72 19 39 14
42 5 33 4
96 11 75 9
152 28 90 34
51 9 30 11
1 45-56 6-13 25-35 8-15Lim
39
54
64
66
33
75
136
45
40-5tent.
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ified as having an SSV termination above the popliteal fossa
in the lower thigh (7-12 cm), designated as high (17 of
301), or above this level (12 cm), designated as very high
(48 of 301). The distinction was warranted surgically,
because incompetent high terminations may still be ac-
cessed operatively through a popliteal incision, which
would be impossible in very high terminations.
Topographically, the Giacomini vein occupied a me-
dian sagittal plane at the lower thigh, coursing subfascially
or deeper between the biceps femoris muscle laterally and
the semitendinosus and semimembranous muscles medi-
ally. This also applied to the middle third of the thigh;
deeper courses were confined by the adductor magnus,
biceps, and semimembranous muscles. Yet the Giacomini
vein often had a circumflex course posteromedially when
perforating the fascia on its way to the GSV.
Identification of the Giacomini vein, when incompe-
tent, would enable implementation of fine surgical alter-
ations in limbs operated on to treat symptomatic CVD.
Time-honored procedures applied to incompetent GSV
and SSV trunks, such as junctional disconnection and strip,
could well be extended to the Giacomini vein, depending
on the hemodynamic and anatomic patterns of CVD in the
affected limb. Although a methodical analysis is beyond the
scope of this study, such procedures have been used in our
practice, with favorable outcome. In light of the prevalence,
diameter, and length of the Giacomini vein, this study also
supports its potential consideration as an alternative vein
conduit in arterial bypass surgery, in continuity with the
SSV or by itself, as recently reported.42
In conclusion, prevalent in 70.4% of study limbs (212
of 301), the Giacomini vein ascended in the thigh subfas-
cially, terminating at the deep or superficial systems or
both, most often at the GSV and posterior thigh muscle
veins, at the middle and upper thigh, and perforating the
deep fascia in 64% of cases (136 of 212) of cases. Its
presence did not affect the level of the saphenopopliteal
junction. The Giacomini vein was unrelated to CVD sever-
ity, and did not influence the sites and pattern of reflux, yet
it was far less incompetent than the saphenous trunks. A
routine Giacomini vein duplex investigation is not justified
in view of these findings. Investigation could be considered
selectively in limbs with SSV incompetence, with or with-
out concurrent GSV (proximal or proximal distal) reflux,
in light of the high odds of concomitant Giacomini vein
incompetence in this subgroup.
We are grateful to Professors P. Gloviczki and A. N.
Nicolaides, Mr. J. T. Hobbs, and Dr M. Vandendriessche
for their insight and support.
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